A graded composite strip with elastic variation in span direction is investigated in the paper. So far, studies about materials variation in span direction are rare. Here, the strip is treated as a plane problem, and the modulus varies exponentially with span direction, and Poisson ratio is constant. By using Fourier decomposition in complex form, the series solution for the strip is obtained and is verified by finite element model.
Introduction
Many researchers have performed many studies on the mechanics behavior of inhomogeneous beams/strips and related structures [1] [2] [3] . Sankar [4] obtained an elasticity solution of a functionally graded beam subjected to a transverse sinusoidal load, in which the elastic modulus exhibits exponential variation through the thickness. Zhong and Yu [5] presented a general solution of a functionally graded beam with arbitrary graded variations of material property by the Airy stress function. Yang [6] investigated the mechanics behavior of a bi-layer functionally graded cantilever beam with concentrated loads, whose elastic modulus of each graded layer can varies with the thickness as an arbitrary function, respectively. An Elastic solution of a FG cantilever beam with different modulus in tension and compression under bending loads is studied by Yang [7] .Wang and Li studied [8] the bending problem of a bi-material beam with a viscoelastic intermediate layer.
There are many researches about beams/strips with modulus varying along thickness, but few works about modulus varying with span direction. In this paper, a graded composite strip, treated as an inhomogeneous plane problem, and with elastic gradation in span direction, is investigated. The strip is subjected to symmetrical transverse loads and its modulus is assumed to vary exponentially in span direction, and its Poisson ratio is hold as a constant. By using Fourier decomposition in complex form in span direction, a closed form solution in series expansion is obtained and verified by finite element results.
Model and basic formulation
Consider a graded composite strip subjected to symmetrical transverse loads, in a Cartesian coordinate system, in Fig 1. Its modulus vary exponentially along the longitudinal direction and Poisson ratio is hold constant. The thickness and length are 2h and l , respectively . Here, the elastic modulus is assumed to vary exponentially along the longitudinal direction. Then, the function of modulus, respected to longitudinal coordinate x , can be defined by 0 ()
where 0 E is the basic modulus at 0 x = , and β is the inhomogeneous factor in longitudinal direction.
In plane stress problem, the relation between ij s and () Ex can be written as It is easy to be proved that when 0 
The series solutions of a graded composite strip
Consider a graded composite strip subjected to transverse loads in Fig.1 and its boundary conditions is defined by (,)(,)() yy xhxhqx σσ =−= , (,)(,)0 xyxy xhxh ττ =−= (3.1) In coordinate system given in Fig.1 , the traction loads can be seen as odd functions, therefore, the loads Eq. The consequent stress components are with the biggest pressure, and its position moves toward the direction of bigger modulus, with β changing. The symmetry of the normal stress distribution is destroyed by inhomogeneity of materials, which is different from the case of homogeneity. It is also can be seen that Fig.4 and 
Conclusions
In this paper, a graded composite strip with elastic gradation in span direction is investigated by Fourier decomposition in complex form. Firstly, a general solution of a fourth-order governing equation by Airy function is obtained. Immediately, a series solution for the problem of the strip subjected to transverse loads is derived. From a example proposed here, it can be found that the inhomogeneity of materials, along span direction, has a significant influence on the mechanics behavior of a strip. Especially, when the strip subjected to a pair of symmetrical normal tractions on the upper and lower boundaries, the biggest stress within the strip don't occur on the location of the maximum traction loading, while moves toward the direction with bigger modulus. Comparing the analytical solutions in series form with FEM results, a good agreement has achieved.
